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IMyinventionreiatestotemperature meaSüring 
devices,and more particularlytothermocouples 
forindicatingthetemperature ofthe Commuta? 
torsofdynamoelectric maChineS. 
Thereare many devices on the market which 

wieitherindicateorrecord,orboth,tempera 
turesas determined bythermocouples?Toindi 
cate,or record,the temperature of a rotating 
commutator ofa dynamoelectric machine thUS 
becomesa problem of producingathermocouple 
andthermocouple structure that Wil prOduce 
temperature indications that folow reaSonably 
accuratelytheactualtemperaturesoftherotating 
commutator of a dynamoelectric machine. 
Onebroad object of my inVention is the pr0? 

vision ofa,thermocoupleand mountingstructure 
forthe thermocouplesuchthat the eleCtriCCUr 
rent produced bythe thermocoupleisa Substan 
tiallytruefunctionofthetemperature ofthema 
chineelement beingsCanned bythether£10C0Uple? 
Another broad object of my invention is the 

provisionofathermocoupleand mountingStruC? 
ture therefor that the·temperature indication 
produced oythe thermocoupleresults primariy 
fromthe heatradiatedfroman objectontothe 
therm0COUple? - 

It isalso an object of my invention toinCOr? 
porateathermocoupleintoa?rush structure de? 
signedto be mountedinthe conventional com 
mutator brush holders and having a COntOUrtO 
colect theradiation of the heat Of the CommU 
tatorbars of a dyn3moelectric maChine in the 
regionofthe junction ofthethermocouple, 
Other objectsandadvantagesWillbeCome mOre 

apparentfromastudy of the followingSpecifiCa 
tionandtheaccompanyingdrawing,in which: 
Figure1 is an end View of a dynamoelectriC 

machine havingthe commutatorand brushhold 
ersand brushesassociatedwith the C0mmUtator; 
Fig.2isaside View of the Subject matter of 

?yinvention; 
Fig?3isanedge view oftheshowingin?ig.2; 
Fig.4isaviewin Section of myinvention,the 

sectionbeingtakenonline IV?TVof?g,3,With 
thecentralfilet beingomittedforclarity;and 
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Fig.5isasectionalview onsection ine V?V 

of?g,4? 
Inpriorart practice to measure thetempera 

ture of a movable body the thermocouple had 
to?beeitherattached to the body Orbrought in 
sliding contact with the body,the temperature 
o?whichwastobe measured?When the ther? 
mocoupleisattached tothebody,sliprings and 
otherstructuresareneceSSary toget the poten? 
tialproduced bythe thermocouple to theindi 
?8tingmeter, This complicated structure had? 
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2° 
the,further disadvantage that it wasextremey 
difiCUlt t0 makeathermocouplesticktoarnow 
able body asarapidy rotating commutator? 

If the thermocouple,Was brought intosiding 
Contact,noaCCUratetemperatureindicationcould 
be obtained since the contact frictionaddedan 
Unknown heating Component. Mere disposition 
Of the thermocouple in proximity of a.movable 
body wilnot do Sincetoo manyextraneoustem 
perature Components destroya.correct measure 
of thetemperature of the movable body. 
?avoid althese dificultiesby making.use of 

athermocouple disposed in airin proximity of 
the movablebody,asa commutator,but Tmake 
provision forg00d?thermal contact betweenthe 
hotbodyandthethermocouple,Intheconstruc 
tion?Utize,thereisnophysicalcontact between 
the hotbodyandthethermocouple,butthereis 
goodthermalContact. 
For my purpose?utize a piece of melamine 

aSbeStOS f and Shapeittoft into a conventiona1 
brush holderforthe carbon colector or commu 
tating brushes,The melamine asbestos brush 
may,and uSUaly WilhaVeawidthequaltosey 
eral Carbon brUshes,and in use several carbon 
brushes will be removed to make.room forthe 
nelamine brUsh,This is illustrated in Fig,1 
Wherethe melamineelementor brush isftted 
intothe brush holder2,Thesprings3holdthe 
nelaminebrush4 intheslot oftheholdersothat 
theshoulders.4 formedon the brushrest firmly 
againstthetop oftheholder, 
Inthe design of the melaminebrush,thelength 

betweenthe bottom surfaces of theshoulders.4 
andthe bottomend of the brUshissochosenthat 
the shoulders4at first do not restagainst the 
holder2whenthebottomcontactsthecommuta 
tor 5. Tn short,the brush isat frst justa 
trifetoolong?Assoonasthecommutatorwears 
the bottomend of the brush 1,the shoulders4 
COmetorest against the holder 2andthebrush 
makes Substantially?no contact with the com 
mutator,except poSSiblyatsomehigh spots,The 
Clearance between the bottom end of the brush 
andthe Commutatoristhusextremelysmai? 
The bottom of the brush, is providedwitha 

longitudinally dispoSed gr00Ve6 haVing.asemi 
Cylindrical ceiling,0rroof,T,Theinnersurface 
of thisgr00veispainteda dullblacksothat the 
radiated heat frOm the C0mmutator 5is readiy 
absorbedandradiatedbacktotheaxialregion of 
thegr00ve. 
The groove6 extendsoniyover a,symmetrical 

mid-region andiseither clOSed Of completeiyat 
the outerbottom COrnersofthe brushor broUght 
into COmmunication With the OutsideWithanar 
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?owslot 8 cutateach1owerouter corner ofthe 
brush? 
The melamineasbestos brushis provided With 

the driledelongated openings 9,10 and 11,the 
wels12and13,andthetransverse openingf4 
Inthe manufacture of mydevice theinsulation 

isstripped ofasuitable1ength ofinSulatedeleC? 
tric wire f5andthestripped of endisthreaded 
down through opening9,carriedoVer to opening 
14 andthenthreaded Upthrougnthe opening1?? 
Thiselectric wireisa CoppernickelalloySOld Un? 
derthetradename ofAdvance Wire. 
The insulation isthenstripped of fora Suit? 

ablelengthfroman insulated Copper Wire 16and 
the stripped of end is then threaded down 
through opening 0,Thelowerendof Wire 6is 
then brazed orsoldered or otherwise SeCured t0 
the Advance wire at 1?,The attachment is S0 
made that the junctionat T forms an exCellent 
thermocouple. - 

TheUpperends oftheAdvancewire 15arethen 
pulled up with considerable force to locate the 
junction f? atthe point shown andto disposethe 
portion ofthe wire 15in thegroove 6atthe axis 
of the groove 6,While the Coppernickel alloy 
Wire is thus held under tension the wire iS 
givenakinkaSShown bymeans0?abluntinStru? 
rnentandarapidlysetting plastic plug?8isforced 
int0Well f3tofirmiyholdthe wireinposition,A 
similar operation and plugis usedat Well 12to 
bendandgrip the Wire #5at Well 12,The Upper 
right-handend of Wire 15 may now betrimmed 
of Slightly below the top of the brushanda Seal 
ing plug19inserted? 

Since the Wire 5isnow tight,wire f6 isgiven 
sometension,akinkisputinto the wireandthe 
plug ofrapidlysetting plastic 20 forcedinto the 
opening 14to firmly fix the Copper wire in the 
brush?The UpperinSUlatedregionsarenow fixed 
to the brUsh f by the plastic material2?? 
The brush f is provided with a plurality of 

parallelgrooyes22and23oneach ofthefatsur? 
faCest01imitthetransfer of heatfromthe brush 
1tothe hOlder2,Theedgesmayalsobeprovided 
With gro0Ves 8s gr00Ves 2? and 25 to limit the 
transfer of heat frOmtheadjacent Carbon brUsheS 
tothemelamineasbeStosbrush 1. 
In uSethemelamineasbeStOsbrush housingthe 

therm0c0Uple aS deScribed is disp0Sed in the 
holder 2and the Outer ends of COnductOrs 5 and 
16are connectedt08Suitable meter26indicating 
COmmutatortemperature. 
With the constructionutilized,thecommutator 

can radiate its heat directy onto the thermo 
COUple and alsoto the black Semicircular ceiling 
aboVethe wire?Thissource of heat doesnot have 
to heat the Whole brush asthe remainder of the 
brushisonitsedgesin contact with theadjacent 
hot Carbon brushes,and onthefat Surfacesisin 
ContaCt with the relatiVely Cooler holder2?The 
netreSult of the Various heattransfersisto pro 
duce a,temperatureat the thermocouple practi? 
callyequalto that of the c0mmutatorSUrface,at 
the continuous rating of the motor, 
DuringtestSWitha mot0r havinga Continuous 

rating of1560amperes,thefollowingreSultsWere 
obtained: 

AmpS?On AVerage Dif 
Mot0r ference 

47mps? 
500 
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1,500 
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On tests it was also observed that the brush 

holder Wascoolerthanthe melamine brush Whie 
the adjacent carbon brushes were hotter?The 
grooves22,24and25are thus Very deSirable to 
Change therate of heat transfer from theadja? 
Cent carbon brushes to the melamine asbeStoS 
brush,orfromthemelamine brushtothe brush 
holder?The grooves,as shown,do not extend 
the fullength ofthe brUSh,Air,therefore,doeS 
not blow thrOUghtheSegr00Vesto afect thetem 
peratureindication. 
Sincethemelamine brush,afteritisworninto 

place,produces substantially no heat of friction 
in Coacting With the COmmUtator,and Since the 
narrow slot 8 preferably extends only into the 
region oftheopenings9and11sothatthecorners 
8”cloSe ofthegroove6attheends,itisapparent 
that substantialy no convection Currents of air 
are Set up in the groove 6,The heat is thuS 
transferredfrom the commutatort0thethermo? 
couple byradiation Sothatthetemperatureindi 
cation,namely the potential produced by the 
thermocouple,is an aCCurate reflection of the 
COmmutatortemperature. 
While?haveshown and deScribed bUt Oneem? 

modiment,Idonot wish tobelimitedtothe exact 
showingmade but wish to belimited only bythe 
SCOpeofthe Claimsheretoappended? 
Iclaimas my invention: 
1?In a deyice for measuring the temperature 

of the Commutator ofadynamoelectric machine, 
in COmbination,a melamine asbeStOS brush haV? 
ing generally the shape of the Commutator 
brushes of the machine WhoSe CommUtatortem 
Derature is to berneaSUred,SO as to fit in the 
regUlar brUsh holder of the maChine,aShoUlder 
0h the melamine brush for limiting the move? 
ment of the melaminebrush in the direction of 
the COmmutator,an elongated gro0Ve in the 
face of the melamine brush dispoSedin proxim 
ityto the commutator,saidgroove beingshorter 
than the width of the brUShand locatedin the 
mid-region So that the corners cloSe of theends 
of the groove,the wide sidesterminating near 
the Commutator,and the Commutator closing 
the Open portion of the groove Whereby a SUb 
stantially closed chamberis formed,awire of an 
aloy containing nickeland copper disposed un? 
der tension in the region of the longitudinal 
axis of thegroove,a,Copper Wireattached to the 
Wire of the aloyat the mid-portion thereof dis 
poSedin the groove to thus forma junction of 
athermoCouple,both Said wiresbeingSecuredin 
the brush andleads brought out at the top? 
2,In a device for meaSUring the temperature 

of the Commutator of a dynamoelectric ma? 
Chine,in COmbination,a melamine asbestos 
brush havinggenerally the shape of the com? 
mutatOr bruShes of the machine Whose com 
YnUtat0rtemperatureist0 be me8Sured,S0asto 
fit in theregular brush holder of the machine, 
a shoulder on the melamine brush for limiting 
the moyement Of the melamine brushin the di 
rection Of the COmmutatOr,an elongatedgroove 
in the face of the melanine brush disposedin 
proximity to the Commutator,Saidgroove being 
Shorter than the width of the brushandlocated 
in the mid?region So that the corners close of 
the ends of thegroove,the widesidesterminat 
ing near the Commutator,aQd the commutator 
closing the open portion of the groove whereby 
a,SubStantially closed chamber is formed,the 
bottom of the groove is made arcuate So that 
the heatradiated from the commutator is ra? 

75datedbackbythe melaminebrushtotheregion 
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of1ongitudinalaxis of the groove,a,Wire Of an 
alloy containing nickel and COpper diSp0Sed 
under tension in the region of the longitudinal 
axis of the groove,a copper wire attached to 
the wire of thealoyat the mid-portion there0f 
disposedin thegroove to thus formajunction 
ofathermocouple,bothsaidWires being Secured 
in the brushandleads brought out at the top? 
3.In a device for measuringthetemperature 

ofthe commutator ofadynamoelectric machine, 
in combination,a melamineasbeStOS brUSh haV 
ing generally the Shape of the commutator 
brushes ofthe machine whoSe commutatortem? 
peratureisto be measured,SO as to ft in the 
regular brush holder of the machine,a,Shoulder 
on the melamine brush for limiting the mOVe? 
ment of the melamine brushin the direction of 
the commutator,an elongatedgr00Vein the faCe 
of the melamine brush disposed in proximity to 
the commutator,saidgcove beingShorter than 
the width of the brush and10Cated in the mid 
regionso that the corners cloSe of the ends Of 
thegroove,the widesidesterminating near the 
commutator,and the Commutator ClOSing the 
open?ortion of the groove Whereby a,SubStan? 
tially closed chamber is formed,a dull black 
Daint onthesurface ofthe brush comprisingthe 
walls of thegroove formed bythe brush,a wire 
ofanalloycontainingnickeland COpper disp0Sed 
undertension in the region of the longitudinal 
axis of thegroove a copperwireattaChed to the 
wire of thealoyat themid-portion thereof dis 
posedin thegroove to thus forma,junction of 
a thermocouple,both Said wires being Secured 
in the brushandleads brought Outat thetOp. 
4?In a device for meaSuring the temperature 

ofthe C0mmutator ofadynamoelectric maChine, 
in Combination,a melamine aSbeStOS brUSh haV? 
ing generaly the shape of the COmmutator 
brushes of the machine WhoSe COmmutatortem? 
perature isto be measured,So asto ft in the 
regular brush holder of the machine,a,Shoulder 
on the melamine brush for limiting the move? 
ment of the melamine brush in the direction Of 
the commutator,anelongatedgroOveinthe faCe 
of the melamine brush dispoSedin proximity t0 
the commutator,saidgroove beingShorterthan 
the width of the brush,and locatedin the mid? 
regionso that the corners cloSe of the ends of 
thegroove,the widesidesterminating near the 
commutator,and the Commutator ClOSing the 
open portion of the gr00Ve Wherebya SubStan 
tialyclosed chamber is formed,the bottom of 
the groove is made arcuate So that the heat 
radiated from the commutator to the melamine 
brushisradiated backto the region of longitu? 
dinalaxis of the groove,a dul black paint On 
thesurface ofthebrush comprisingthewals of 
thegroove formed bythe brush,a wire of anal 
1Oy containingnickeland Copper dispOSed Under 
tension in the region 0f the longitUdinal axis 
ofthegroove,ac0pper Wireattached t0the wire 
of the alloyat the mid-portion thereof dispoSed 
inthegroove t0thus forma,junction Of a,ther 
mocouple,both Said Wires being Secured in the 
brush and leads br0Ught Out at the top, 
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5,In a,device for measuring the temperature 

Of arOtating Cylinder,in COmbination,a baSe,a, 
brUSh holder mounted On the baSe,Said holder 
haVinganelongated rectangularopeningtherein 
diSp0Sed radially of the Cylinder,a melamine 
aSbeStOS brush generaly in the Shape of a,rec? 
tangular block dispoSed in the opening,Said 
brush havinga Shoulder for limiting the move? 
ment of the brush in the direction of the Cyl 
inder,an elongated gro0Ve in the faCe 0f the 
brush disposed in proximity to the Cyinder, 
Said gr00Ve beingShorter than the width of the 
brUSh and loCatedin the mid-regionso that the 
COrners cloSe of the ends of the groove,the Wide 
Sidesterminating nearthe Cylinder,andthe Cyl? 
inder clOSing the Open portion of the grooye 
whereby 8,SubStantially ClOSed Chamber is 
formed,a Wire ofan aloycontaining nickeland 
COpper diSp0Sedin the région Of the longitudinal 
8XiSOf thegr00Ve,a,COpper Wireattached t0the 
aloy Wire at the region of the mid-portion of 
thegr00Vetothus formajunction of athermo 
Couple,both of Said Wires being Secured to the 
brUSh and leads brought Out of the brush? 
6?In a device for meaSuring the temperature 

Of a rotating Cylinder,in combination,a,base,a, 
brUSh holder mounted on the base,Said holder 
haVingan elOngatedrectangular openingtherein 
diSp0Sedradiaily of the Cylinder,amelamineas? 
beStOS brush generally in the shape of a rec? 
tangular block disposed in the opening,Said 
bruSh haVing a,Shoulder for limiting the move 
ment Of the brush in the direction of the Cyl 
inder,an elongated groove in the face of the 
brush disp0Sedin proximity t0the Cylinder,Said 
gr00VebeingShorterthanthe Width ofthebrush 
and lOCated in the mid-region S0 that the cor? 
nerS ClOSe Of the ends Of the groove,the wide 
Sidesterminatingnearthe Cylinder,andthe cyl 
inder clOSing the open portion of the groove 
Whereby a,SubStantially cloSed chamber is 
formed,a,Wire dispoSedintheregion of thelon? 
gitudinal axis of the grOOve,a Second wire of 
diSSimilar metalto provide an efective thermo 
COUple junctionattaChed t0the first Wireat the 
region Of the mid-portion of the groove,both of 
Said Wires being SeCured to the brush and Con 
nectingleads brought out of the brush? 
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